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"PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recomme tided 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I Investigations 
Copies  of  these  guidelines  may  be  obtained  from  the  Department  of  thi 
Army,  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  + 


The  purpose  of  a Phase  I investigation  is  to  identify  expeditiousl^"'  ’"'7 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  visual 
observations  and  review  of  available  data.  Detailed  investigation  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
material  testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a Phase  I investigation;  however,  the  inspection  is  intended  to 
identify  any  need  for  such  studies  which  should  be  performed  by  the 
owner. 


In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection  team 
In  cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection 
such  action,  while  improving  the  stability  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 


It  is  important  to  note  that  the  condition  of  the  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  factors  which  are 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition  of 
the  dam  at  some  point  in  the  future.  Only  through  frequent  inspections 
can  unsafe  conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 


Phase  I Inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 


The  assessment  of  the  conditions  and  recommendations  was  made  by  the 
consulting  engineer  in  accordance  with  generally  and  currently  accepted 
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PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


NAME  OF  DAM:  Kyle  Dam 
STATE  LOCATED:  Pennsylvania 
COUNTY  LOCATED:  Jefferson 

STREAM:  Kyle  Run,  a secondary  tributary  of  Sandy  Lick  Creek 
DATE  OF  INSPECTION:  April  5 and  May  4,  1979 

ASSESSMENT:  Based  on  the  evaluation  of  the  existing  conditions,  the 
condition  of  Kyle  Dam  Is  considered  to  be  good. 

Comparison  of  as-bullt  drawings  to  field  observations  Indicates  that  the 
riprap  on  the  upstream  face  of  the  dam  has  significantly  dislocated 
relative  to  Its  original  configuration.  However,  In  spite  of  this 
movement,  the  riprap  appears  to  be  performing  adequately.  Nevertheless, 
the  owner  should  consider  rehabilitating  the  riprap  when  practical.  The 
remaining  portions  of  the  embankment  were  examined  and  found  to  be  in 
good  condition. 

The  concrete  in  the  emergency  spillway  overflow  structure  was  found  to 
be  deteriorating.  However,  this  deterioration  does  not  appear  to  be 
affecting  the  structural  stability  of  these  structures  at  this  time. 

Fish  Commission  personnel  reported  that  the  outlet  works  sluice  gate  for 
the  reservoir  has  not  been  operated  in  the  recent  past.  It  is  therefore 
recommended  that  the  operational  condition  of  the  sluice  gate  be  evalu- 
ated. 


The  spillway  cannot  pass  the  recommended  spillway  design  flood  of  full 
PMF  without  overtopping  the  embankment;  therefore,  it  is  classified  to 
be  inadequate  according  to  the  recommended  criteria.  However,  the 
spillway  is  net  considered  to  be  seriously  inadequate  because  it  is 
estimated  that  overtopping  of  the  embankment  by  less  than  0.1  foot 
during  the  passage  of  50  percent  PMF  would  not  constitute  a significant 
breach  potential. 


It  is  recommended  that  the  following  recommendations  be  implemented 


immediately  or  on  a continuing  basis 


NITS  GFdUI 
DDC  TAB 
Unannounced 
Juntif  ic.tio 


The  owner  should  immediately  initiate  addi- 
tional studies  to  more  accurately  ascertain 
the  spillway  capacity  and  the  nature  and 
extent  of  Improvements  required  to  provide 
adequate  spillway  capacity.  Filling  of  the 
low  area  on  the  crest  of  the  dam  should  be 
considered. 


Avr  1 1 .-M  ’ i ♦, v f •:  1 . 

A.all and/or 
I st^.  special 


The  operational  condition  of  the  outlet  works 
sluice  gate  should  be  evaluated  and  necessary 
maintenance  performed. 


Necessary  remedial  work  should  be  performed  on 
the  spillway  concrete  structures  to  avoid 
further  deterioration  of  the  concrete. 


4.  The  animal  burrow  holes  should  be  filled 


The  dam  and  appurtenant  structures  should  be 
Inspected  regularly  and  necessary  maintenance 
performed. 
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b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if  the 
dam  constitutes  a hazard  to  human  life  or  property. 

A " 

1.2  Description  of  Project 

\ 

a.  Dam  and  Appurtenances.  Kyle  Dam  consists  of  an  earth  embank- 
ment approximately  1000  feet  long  with  a maximum  height  of  33  feet  from 
the  downstream  toe  and  a crest  width  of  12  feet.  The  flood  discharge 
facilities  for  the  dam  consist  of  two  open  channels,  one  located  on  each 
abutment.  The  50-foot-wide  rectangular  concrete  channel  on  the  left 
abutment  (looking  downstream)  constitutes  the  primary  spillway  of  the 
reservoir.  The  71-foot-wide  rectangular  concrete  channel  on  the  right 
abutment  is  the  emergency  spillway  of  the  dam.  The  crest  of  the  emer- 
gency spillway  is  about  0.9  foot  above  the  crest  level  of  the  primary 
spillway,  as  measured  during  this  inspection.  The  outlet  works  consist 
of  a reinforced  concrete  intake  tower,  two  12-inch  cast-iron  supply 
pipes,  and  two  30- inch  cast-iron  outlet  pipes.  Pipes  through  the 
embankment  are  encased  in  concrete.  Flow  through  the  outlet  pipes  is 
controlled  by  manually  operated  sluice  gates  located  in  the  intake 
Cower.  The  two  30- inch  outlet  pipes  constitute  the  emergency  drawdown 
facility  for  the  reservoir,  , _ - 


b.  Location.  The  dam  is  located  on  Kyle  Run  approximately  two 


miles  northwest  of  Falls  Creek  in  Washington  Township,  Jefferson  County, 
Pennsylvania  (Plate  1).  Downstream  from  the  dam,  Kyle  Run  flows 
approximately  1000  feet  east  where  it  flows  under  Interstate  Route  80, 
and  joins  Beaverdam  Run  Immediately  south  of  Interstate  Route  80, 
forming  Falls  Creek.  The  valley  of  Kyle  Run  upstream  of  its  confluence 
with  Beaverdam  Run  is  uninhabited.  Downstream  from  Interstate 
Route  80,  Falls  Creek  flows  southeasterly  towards  the  residential 
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areas  west  of  the  town  of  Falls  Creek.  It  flows  around  the  town  of 
Falls  Creek,  Joining  Sandy  Lick  Creek  approximately  . mile  southeast 
of  Falls  Creek,  Pennsylvania.  At  least  five  homes  at  £.iie  west  end  of 
the  town  of  Falls  Creek  are  within  the  potential  flood  plain  of  Falls 
Creek  in  the  event  of  a dam  failure.  It  is  estimated  that  failure  of 
the  dam  would  cause  damage  at  Interstate  Route  80  and  would  cause 
significant  loss  of  life  and  property  damage  in  the  town  of  Falls  Creek. 

c.  Site  Classification.  Intermediate  (based  on  33-foot  height  and 
2300  acre-feet  storage  capacity). 

d.  Haxard  Classification.  High  (based  on  downstream  conditions). 

e.  Ownership.  Pennsylvania  Fish  Commission  (address:  Mr.  Edvard 
R.  Miller,  Director  of  Bureau  of  Fisheries  and  Engineering,  R.  D.  3,  Box 
70,  Bellefonte,  Pennsylvania  16823). 

f.  Purpose  of  Dam.  Recreation. 

g.  Design  and  Construction  History.  The  dam  was  designed  and 
constructed  by  Buffalo,  Rochester  & Pittsburgh  Railroad  Company  during 
1909  and  1910. 

h.  Normal  Operating  Procedure.  The  reservoir  is  normally  main- 
tained at  the  crest  level  of  the  uncontrolled  primary  spillway.  The 
inflow  occurring  when  the  lake  is  at  or  above  the  primary  spillway  level 
is  discharged  through  the  uncontrolled  primary  and  emergency  spillways. 
The  outlet  works  sluice  gates  are  normally  closed. 

In  the  design  drawings,  the  crest  of  the  uncontrolled  primary  spillway 
is  shown  to  be  at  Elevation  1533.  However,  in  the  U.S.  Geological 
Survey  (USGS)  Falls  Creek  7.5-minute  quadrangle  map,  photorevised  1973, 
the  pool  elevation  is  shown  to  be  at  Elevation  1550. 

1.3  Pertinent  Data.  Elevations  referred  to  in  this  and  subsequent 
sections  of  the  report  were  calculated  based  on  approximate  field 
measurements  assuming  the  spillway  crest  elevation  to  be  1550  (USGS 
Datum),  which  is  the  pool  elevation  shown  in  the  above-referenced  USGS 

map. 

a.  Drainage  Area  - 6 square  miles 

b.  Discharge  at  Dam  Site  (cfs) 


Maximum  known  flood  at  dam  site  Unknown 

Outlet  conduit  at  maximum  pool  150 

Gated  spillway  capacity  at  maximum  pool  N/A 

Ungated  spillway  capacity  at  maximum  pool  3^30 
Total  spillway  capacity  at  maximum  pool  3930 
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c . Elevation  (USGS  Datum)  (feet) 

Top  of  dam 

Maximum  pool 
Normal  pool 

Upstream  invert  outlet  works 
Downstream  invert  outlet  works 
Streambed  at  center  line 
Maximum  tailwater 

d.  Reservoir  Length  (feet) 

Normal  pool  level 
Maximum  pool  level 

e.  Storage  (acre-feet) 

Normal  pool  level 
Maximum  pool  level 

f . Reservoir  Surface  (acres) 

Normal  pool  level 
Maximum  pool  level 

g . Dam 

Type 
Length 
Height 
Top  width 
Side  slopes 

Zoning 

Impervious  core 
Cutoff 

Grout  curtain 

h.  Regulating  Outlet 


Length 

Closure 

Access 

Regulating  facilities 


1555.4  (low  spot) 

1556.5  (as  designed) 
1555.4 

1550 

1525+ 

1520+ 

1519+ 

Unknown 


5000 

6000  (estimated) 


Earth 
1000  feet 
33  feet 
12  feet 

Downstream:  2H:1V 

Upstream:  2.5H:1V 

Yes 

Yes 

Yes 

No 


Two  30- inch 
cast-iron  pipes 
166  feet 
Sluice  gates  at 
control  tower 
Control  tower 
Sluice  gates 


o 


1.  Spillway 


Primary 


Type  - 
Length  - 

Crest  elevation  - 
Upstream  channel  - 
Downstream  channel 


Rectangular  channel 
50  feet 
1550  feet 
Lake 

Rectangular  concrete 
channel 


Emergency 


Rectangular  channel 
71  feet  A Inches 
1550.9  feet 
Lake 

Riprapped  trapezoidal 
channel 


SECTION  2 
DESICN  DATA 


2.1  Design 

a.  Data  Available.  The  available  Information  was  provided  by  the 
Commonwealth  of  Pennsylvania,  Department  of  Environmental  Resources 
(PennDER) , and  by  the  Pennsylvania  Fish  Commission. 

(1)  Hydrology  and  Hydraulics.  No  design  information  is  available. 

(2)  Embankment . Available  information  consists  of  design  drawings. 

(3)  Appurtenant  Structures.  Available  information  consists  of 
design  drawings. 

b.  Design  Features 
( 1)  Embankment 


a.  As  designed,  the  dam  (Plate  2)  is  a zoned 
embankment  (Plate  3)  with  a reinforced  concrete 
cutoff  wall  at  the  center  of  the  dam  extending 
from  the  foundation  level  to  the  dam  crest  for 
the  entire  length  of  the  dam.  In  the  design 
drawings,  three  zones  are  identified:  (1) 
"selected  clay"  - a zone  12  feet  wide  at  the 
base  of  the  dam  tapering  to  zero  thickness  at 
crest  level  immediately  upstream  of  the  con- 
crete cutoff  wall;  (2)  "clay  fill"  forming  the 
upstream  shell  of  the  dam;  and  (3)  "shale  and 
clay  fill"  forming  the  downstream  slope. 

b.  The  embankment  was  designed  to  have  a 2H  to  IV 
slope  on  the  downstream  face  and  a 2.5H  to  IV 
slope  on  the  upstream  face.  The  upstream  face 
of  the  dam  was  protected  with  hand-placed 
riprap  extending  from  the  crest  level  to  the 
upstream  toe. 

c.  The  reinforced  concrete  cutoff  wall  was  designed 
to  be  8 feet  thick  from  the  foundation  of  the 
core  walls  to  the  base  of  the  embankment. 

Through  the  embankment,  the  width  of  the 
concrete  core  wall  was  uniformly  reduced  from 

8 feet  at  the  base  level  to  one  foot  at  the 
crest  level. 
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d.  A state  report  entitled.  Report  Upon  the 

Application  of  the  Kyle  Water  Company,  dated 
June  20,  1913,  describes  the  construction  of 
the  concrete  core  wall  and  foundation  prepara- 
tion as  follows: 

"The  foundation  for  the  core-wall  was  dug  to 
a considerable  depth,  varying  from  8 feet  at 
the  south  end  to  about  28  feet  near  the  center 
of  the  dam,  and  to  only  a few  feet  at  the  north 
end,  where  rock  was  found.  The  foundation 
consisted  for  almost  the  entire  length  of  the 
core-wall  of  a hard  yellow  clay,  having 
a consistency  of  hardpan.  In  the  central  part 
of  the  valley  the  surface  material  on  the 
upstream  side  of  the  core-wall  was  removed  for 
the  foundation  of  the  embankment  to  a depth 
equal  to  that  excavated  In  preparing  the 
foundation  for  the  core-wall,  this  excavation 
being  carried  20  feet  on  the  upstream  side  of 
the  core-wall  and  for  a length  of  175  feet 
parallel  with  it,  the  excessive  depth  of 
foundation  at  this  point  being  made  to  bring 
the  foundation  below  a pervious  wash." 

(2)  Appurtenant  Structures.  The  appurtenant  structures  of  the  dam 
consist  of  two  open-channel  spillways  located  on  each  abutment  and 
outlet  works.  A 50-foot-wide  rectangular  concrete  channel  located  on 
the  left  abutment  constitutes  the  primary  spillway  of  the  reservoir 
(Plate  4).  The  crest  of  the  primary  spillway  is  5.3  feet  below  the 
low  point  on  the  crest  of  the  dam,  as  surveyed  in  this  inspection. 

The  emergency  spillway  is  located  on  the  right  abutment  and  also 
consists  of  a rectangular  concrete  channel.  The  emergency  spillway  is 
71.3  feet  wide  and  its  crest  is  0.9  foot  above  the  primary  spillway 
crest.  The  approach  channels  for  both  of  the  spillways  are  unlined 
channels  excavated  into  the  abutment. 

The  outlet  works  are  located  at  the  center  of  the  embankment  and 
consist  of  two  30- inch  cast-iron  outlet  pipes  and  concrete  intake 
tower  at  the  upstream  end  of  the  outlet  pipes.  The  two  30- inch  outlet 
pipes  and  two  12-inch  supply  lines  through  the  embankment  are  encased 
in  concrete.  Plate  5 illustrates  the  details  of  the  outlet  works. 

c . Design  Data 

(1)  Hydrology  and  Hydraulics.  No  design  data  are  available. 

(2)  Embankment . Other  than  design  drawings,  no  engineering  data 
are  available  on  the  design  of  the  embankment. 
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(3)  Appurtenant  Structures.  No  design  calculations  are  available 
for  the  appurtenant  structures. 

2.2  Construction.  Very  limited  information  is  available  on  the  con- 
struction of  the  dam.  The  1913  state  report  indicates  that  the  dam  was 
constructed  by  the  Buffalo,  Rochester  & Pittsburgh  Railroad  Company 
under  the  supervision  of  their  division  engineer,  Mr.  Cleaver.  The  same 
report  further  indicates  that  while  the  upstream  shell  section  was 
placed  in  horizontal  layers  and  rolled,  the  material  in  the  downstream 
shell  was  wetted  but  not  rolled. 

The  available  information  indicates  no  major  post-construction  changes. 

2.3  Operat ion . Fish  Commission  personnel  reported  that  there  are  no 
formal  operating  records  for  this  dam. 

2.4  Other  Investigations.  None  reported. 

2 . 5 Evaluation 

a.  Availability . The  available  information  was  provided  by 
PennDER  and  the  Pennsylvania  Fish  Commission. 

b.  Adequacy 

(1)  Hydrology  and  Hydraulics.  No  information  is  available. 

(2)  Embankment . The  dam  was  apparently  constructed  according  to 
the  design  drawings.  In  view  of  the  age  of  the  dam,  completed  in  1910, 
the  design  approach  and  construction  techniques  are  not  likely  to  be  in 
conformance  with  currently  accepted  engineering  practices.  Design 
documents  lack  such  considerations  as  embankment  slope  stability  and 
seepage  analyses  and  other  quantitative  data  to  aid  the  assessment  of 
the  adequacy  of  design.  However,  the  design  incorporated  such  com- 
ponents as  embankment  zoning,  the  cutoff  wall  extending  to  the  impervi- 
ous foundation  material,  and  slope  protection.  The  1913  state  report 
indicates  that  the  dam  was  constructed  with  adequate  care. 

(3)  Appurtenant  Structures.  A review  of  the  design  drawings 
indicates  that,  as  designed,  no  significant  design  deficiencies  existed 
that  would  affect  the  overall  performance  of  the  appurtenant  structures. 


o 

SECTION  3 
VISUAL  INSPECTION 


3 . 1 Findings 

a.  General . The  on-site  Inspection  of  Kyle  Dam  consisted  of: 

1.  Visual  Inspection  of  the  embankment,  abutments, 
and  embankment  toe. 

2.  Visual  examination  of  the  spillways,  intake 
tower,  and  the  downstream  end  of  the  outlet 
conduit. 

3.  Observations  of  factors  affecting  the  runoff 
potential  of  the  drainage  basin. 

A.  Evaluation  of  downstream  area  hazard  potential. 

The  specific  observations  are  illustrated  on  Plate  b and  In  the 
photographs  In  Appendix  C. 

b.  Embankment . The  general  Inspection  of  the  embankment  consisted 
of  searching  for  indications  of  structural  distress,  such  as  cracks, 
subsidence,  bulging,  wet  areas,  seeps  and  bolls,  and  observing  general 
maintenance  conditions,  vegetative  cover,  erosion,  and  other  surflclal 
features. 

In  general,  the  condition  of  the  dam  Is  considered  to  be  good.  One 
swampy  and  one  wet  area  were  found  below  the  toe  of  the  dam  neat  the 
right  abutment.  No  seepage  appeared  to  be  associated  with  the  areas 
and  the  observed  conditions  are  not  considered  to  be  significant, 
relative  to  the  overall  performance  of  the  dam.  A wet  area  was  observed 
on  the  downstream  slope  at  about  midheight  of  the  embankment.  No 
seepage  or  sloughing  was  found  to  be  associated  with  this  wet  area. 

At  least  three  animal  burrow  holes  were  noted  adjacent  to  this  wet 
area  along  the  toe  of  the  dam.  The  upstream  face  of  the  dam  was 
Inspected  with  the  shoreline  being  found  to  be  irregular,  apparently 
caused  by  wave,  action.  The  riprap  near  the  left  abutment,  which  Is 
protected  against  large  wave  action,  was  found  to  be  In  better  condition 
than  the  riprap  over  the  middle  one-third  of  the  dam,  which  is  exposed 
to  waves  generated  by  the  prevailing  winds. 

The  crest  of  the  dam  was  surveyed,  relative  to  the  primary  crest 
elevation,  and  It  was  found  that  the  middle  one- t hire,  of  the  embankment 
has  settled  by  approximately  one  foot  relative  to  the  abutments.  The 
low  spot  on  the  crest  was  found  to  be  approximately  5. A feet  above  the 
primary  apillway  crest  elevation.  The  dam  crest  profile  Is  Illustrated 
( on  Plate  7. 
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c.  Appurtenant  Structures.  The  appurtenant  structures  were 
examined  for  deterioration  or  other  signs  of  distress  and  obstructions 
that  would  limit  flow.  In  general,  the  structures  were  found  to  be  in 
good  condition  except  for  spalling  of  the  concrete  In  various  locations 
along  the  emergency  spillway  channel  walls.  Concrete  spalling  In  the 
emergency  spillway  Is  not  considered  to  be  to  such  an  extent  that  would 
affect  the  structural  performance  of  the  emergency  spillway  walls. 
However,  repairs  are  recommended.  The  downstream  ends  of  the  outlet 
pipes  were  observed  with  no  signs  of  distress  being  noted. 

d.  Reservoir  Area.  A map  review  indicates  that  the  watershed  Is 
predominantly  covered  by  wood  and  pasturelands.  Several  rural  residen- 
tial buildings  are  scattered  throughout  the  watershed.  A review  of  the 
regional  geology  (Appendix  E)  Indicates  that  the  shorelines  of  the 
reservoir  are  not  likely  to  be  susceptible  to  massive  landslides  which 
would  affect  the  storage  volume  of  the  reservoir. 

e.  Downstream  Channel.  Kyle  Run  flows  under  Interstate  Route  80 
approximately  1000  feet  downstream  from  the  dam,  and  then  Joins  Beaverdam 
Run  Dam  to  form  Falls  Creek.  A further  description  of  the  downstream 
conditions  is  Included  in  Section  1.2b. 


3.2  Evaluation.  The  condition  of  the  dam  Is  considered  to  be  good. 
However,  the  spalling  concrete  in  the  emergency  spillway  should  be 
repaired  to  avoid  further  damage.  Although  over  the  years  the  hand- 
placed  riprap  on  the  upstream  slope  has  moved  due  to  wave  action,  It 
still  appears  to  be  providing  adequate  erosion  protection.  Neverthe- 
less, the  owner  should  consider  repairs  to  the  riprap. 


SECTION  A 

OPERATIONAL  FEATURES 


A.l  Procedure.  There  are  no  formal  operating  procedures  for  the  dam. 

The  reservoir  la  normally  maintained  at  the  uncontrolled  primary  spill- 
way crest  level  with  excess  inflow  discharging  over  the  spillways. 

A. 2 Maintenance  of  the  Dam.  The  maintenance  of  the  dam  is  considered 
to  be  good.  The  crest  and  downstream  face  of  the  dam  are  covered  with 
grass  and  appear  to  be  periodically  mowed.  Some  brush  and  vegetation 
were  found  to  be  growing  on  the  upstream  face.  It  is  recommended  that 
the  vegetation  on  the  upstream  slope  should  be  periodically  cleared. 

4*3  Maintenance  of  Operating  Facilities.  The  maintenance  condition  of 
the  operating  facilities  is  considered  to  be  good.  However,  Fish 
Commission  personnel  reported  that  the  outlet  conduit  sluice  gates  have 
not  been  operated  in  the  last  several  years.  The  operation  of  the 
sluice  gates  was  not  observed,  because  the  operational  condition  of  the 
gates  was  questionable. 

^•4  Warning  System.  The  formal  warning  system  for  Kyle  Dam  consists  of 
an  emergency  preparedness  plan  prepared  by  the  Pennsylvania  Fish  Commission. 
According  to  the  procedure,  the  Pennsylvania  Fish  Commission  Waterways 
Patrolmen  have  been  assigned  responsibility  for  the  implementation  of 
the  emergency  plan.  The  emergency  operation  plan  consists  of  initiation 
of  around-the-clock  surveillance  by  the  patrolmen  when  certain  signs  of 
distress  listed  in  the  plan  are  identified  and  notification  of  the 
Pennsylvania  Fish  Commission,  local  civil  defense,  and  PennDER  offices 
as  to  the  existence  of  a dam  emergency.  The  plan  requires  further 
action  to  be  taken  as  jointly  decided  by  the  various  officials  following 
an  on-site  meeting. 

A. 5 Evaluation.  The  overall  maintenance  condition  of  the  dam  is  con- 
sidered to  be  good.  However,  the  operational  condition  of  the  outlet 
conduit  sluice  gates  was  not  observed.  It  is  therefore  recommended  that 
the  owner  operate  the  sluice  gates  and  perform  necessary  maintenance,  as 
required.  Periodic  removal  of  vegetation  from  the  upstream  face  of  the 
dam  is  also  recommended. 


SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features 

a.  Design  Data.  Kyle  Dam  has  a watershed  of  6 square  miles  and 
Impounds  a reservoir  with  a surface  area  of  130  acres  at  normal  pool 
level.  The  flood  discharge  facilities  for  the  dam  consist  of  two  open- 
channel  spillways  located  on  each  abutment  of  the  dam.  The  combined 
capacity  of  the  spillways  was  determined  to  be  3930  cfs  with  no  free- 
board at  the  low  spot  on  the  crest  of  the  dam. 

b.  Experience  Data.  As  previously  stated,  Kyle  Dam  Is  classified 
as  an  intermediate  dam  in  the  high  hazard  category.  Under  the  recom- 
mended criteria  for  evaluating  emergency  spillway  discharge  capacity, 
such  Impoundments  are  required  to  pass  full  PMF. 

The  PMF  Inflow  hydrograph  for  the  reservoir  was  determined  utilizing  the 
Dam  Safety  Version  of  the  HEC-1  computer  program  developed  by  the 
Hydrologic  Engineering  Center  of  the  U.S.  Army,  Corps  of  Engineers. 

Data  used  for  the  computer  analysis  are  presented  in  Appendix  D.  The 
PMF  Inflow  hydrograph  was  found  to  have  a peak  flow  of  11,517  cfs. 
Computer  input  and  summary  of  the  computer  output  are  also  included  in 
Appendix  D. 

c.  Visual  Observations.  On  the  date  of  inspection,  no  conditions 
were  observed  that  would  indicate  that  the  capacity  of  the  spillways 
would  be  significantly  reduced  in  the  event  of  a flood. 

d.  Overtopping  Potential.  Various  percentages  of  PMF  inflow 
hydrograph  were  routed  through  the  reservoir,  and  it  was  found  that  the 
spillways  can  pass  AO  percent  PMF  without  overtopping  the  low  spot  on 
the  crest  of  the  dam.  For  50  percent  PMF,  the  low  spot  on  the  crest 
would  be  overtopped  for  a duration  of  2.7  hours  with  a maximum  depth  of 
0.35  foot.  It  is  estimated  that  overtopping  of  the  dam  during  the 
passage  of  50  percent  PMF  may  cause  significant  erosion  on  the  embank- 
ment. However,  total  failure  is  considered  to  be  unlikely.  It  is 
estimated  that  filling  of  the  low  area  on  the  dam  crest  will  increase 
the  spillway  capacity  to  approximately  60  percent  PMF. 

e.  Spillway  Adequacy.  Since  the  spillway  cannot  pass  the  recom- 
mended spillway  design  flood  of  f'-.ll  PMF  without  overtopping  the  embank- 
ment, the  spillway  is  classified  to  be  inadequate  according  to  the 
recommended  criteria.  However,  the  spillway  capacity  is  not  considered 
to  be  seriously  inadequate,  because  it  is  estimated  that  the  dam  can 
pass  50  percent  PMF  without  posing  a significant  breach  potential.  This 
conclusion  was  based  on  the  observation  that  the  concrete  cutoff  wall 
extending  to  the  crest  level  would  prevent  rapid  erosion  of  the  crest; 
and,  further,  well  established  grass  on  the  downstream  slope  would 
provide  protection  against  rapid  erosion  during  overtopping. 


SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Viaual  Observations 

(1)  Embankment . As  discussed  in  Section  3,  the  field  observations 
did  not  reveal  any  signs  of  distress  that  would  significantly  affect  the 
stability  of  the  dam  at  this  time  and  none  were  reported  in  the  past. 

(2)  Appurtenant  Structures.  Structural  performance  of  the  appurte 
nant  structures  is  considered  to  be  satisfactory. 

b.  Design  and  Construction  Data 

(1)  Embankment . The  dam  was  constructed  in  1910,  when  limited 
understanding  of  geotechnical  behavior  of  earth  structures  existed. 
Consequently,  available  design  and  construction  information  does  not 
provide  any  quantitative  data  to  aid  in  the  assessment  of  stability. 
However,  as  previously  noted,  the  dam  appears  to  have  been  constructed 
with  adequate  care  and  has  performed  satisfactorily  since  its  construc- 
tion. Therefore,  static  stability  of  the  dam  is  considered  to  be 
adequate. 

(2)  Appurtenant  Structures.  Other  than  design  drawings,  no  design 
and  construction  data  are  available  for  the  appurtenant  structures. 

c.  Operating  Records.  The  structural  stability  of  the  dam  is  not 
considered  to  be  affected  by  the  operational  features  of  the  dam. 

d.  Post-Construction  Changes.  None  reported. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  1,  and 
based  on  visual  observations,  the  static  stability  of  the  dam  is  con- 
sidered to  be  adequate.  Therefore,  based  on  the  recommended  criteria 
for  evaluation  of  seismic  stability  of  dams,  the  structure  is  presumed 
to  present  no  hazard  from  earthquakes. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /PROPOSED  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Assessment . The  visual  observations  indicate  that  Kyle  Dam  is 
in  good  condition.  No  conditions  were  observed  that  would  significantly 
affect  the  overall  performance  of  the  structure  and  none  were  reported 
in  the  past. 

It  is  reported  that  the  outlet  pipe  sluice  gates  have  not  been  operated 
in  the  last  several  years.  It  is  therefore  recommended  that  the  opera- 
tional condition  of  the  outlet  pipe  gate  be  evaluated  and  necessary 
maintenance  performed. 

The  spillway  capacity  was  evaluated  according  to  the  recommended  pro- 
cedure and  was  found  to  pass  40  percent  PMF  without  overtopping  the 
embankment.  This  capacity  is  less  than  the  recommended  spillway  capac- 
ity of  full  PMF.  according  to  the  size  and  hazard  classification  for 
the  dam.  Therefore,  the  spillway  capacity  is  classified  to  be  inadequate. 
However,  the  spillway  capacity  is  not  considered  to  be  seriously  inade- 
quate because  it  is  estimated  that  overtopping  of  the  embankment  during 
the  passage  of  50  percent  PMF  would  not  likely  cause  a dam  failure. 

h.  Adequacy  of  Informat  in.  Available  Information  in  conjunction 
with  the  visual  observations  and  the  previous  experience  of  the  inspec- 
tors are  considered  to  be  sufficient  to  make  a reasonable  assessment  of 
the  condition  of  the  dam. 

c.  Urgency . The  following  recommendations  should  be  implemented 
as  soon  as  possible  or  on  a continuing  basis. 

d.  Necessity  for  Additional  Data.  In  view  of  the  inadequacy  of 
the  spillway  capacity,  the  owner  should  initiate  additional  studies  to 
more  accurately  ascertain  the  spillway  capacity  and  the  extent  of 
improvements  required  to  provide  adequate  spillway  capacity. 

7.2  Recommendations/Remedial  Measures.  It  is  recommended  that: 

1.  The  owner  should  immediately  initiate  addi- 
tional studies  to  more  accurately  ascertain 
the  spillway  capacity  and  the  nature  and 
extent  of  Improvements  required  to  provide 
adequate  spillway  capacity.  Filling  of  the 
low  area  on  the  crest  of  the  dam  should  be 
considered . 
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The  operational  condition  of  the  outlet  works 
sluice  gate  should  be  evaluated  and  necessary 
maintenance  performed. 

Necessary  remedial  work  should  be  performed  on 
the  spillway  concrete  structures  to  avoid 
further  deterioration  of  the  concrete. 

The  animal  burrow  holes  should  be  filled. 

The  dam  and  appurtenant  structures  should  be 
inspected  regularly  and  necessary  maintenance 
performed. 
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VISUAL  INSPECTION 
PHASE  I 


CHECKLIST 
VISUAL  INSPECTION 
PHASE  I 
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Hand-placed  riprap  has  buckled  and  slid  at  various 
locations.  However,  It  sppears  that  It  is  still 
providing  adequate  erosion  protection. 
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CHECKLIST 
ENGINEERING  DATA 
HYDROLOGIC  AND  HYDRAULIC 


DRAINAGE  AREA  CHARACTERISTICS:  6 square  miles  (wood  and  pasturelands) 

ELEVATION;  TOP  NORMAL  POOL  AND  STORAGE  CAPACITY:  1550  (1440  acre-feet) 

ELEVATION;  TOP  FLOOD  CONTROL  POOL  AND  STORAGE  CAPACITY:  1555.4  (2300  acre-feet) 

ELEVATION;  MAXIMUM  DESIGN  POOL:  1555.4 

ELEVATION;  TOP  DAM.  1555.4  (measured  low  spot) 

SPILLWAY:  (Emergency  spillway) 

a.  Elevation  1555.9 

b . Type  Concrete  overflow  section 

c.  Wldth_ 71  feet  4 Inches  (perpendicular  to  flow) 

d.  Length  n/A 

e.  Location  Spillover  Middle  of  embankment 

f.  Number  and  Type  of  Gates  None 

OUTLET  WORKS: 

a.  Type  Two  30-lnch  cast-iron  pipes 

b.  Location  Center  of  embankment 

c.  Entrance  Inverts  1525;+ 

d.  Exit  Inverts  1520+ 

e.  Emergency  Draindown  Facilities  Outlet  conduits 

HYDROMETEOROLOGICAL  GAGES: 

a . Type  None 

b.  Location None 

c.  Records  None 

MAXIMUM  NONDAMAGING  DISCHARGE:  3900  cfs  full  capacity  of  spillways 
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LIST  OF  PHOTOGRAPHS 
KYLE  DAM 

NDI  I.D.  NO.  PA-417 
APRIL  5,  1979 


DESCRIPTION 


PHOTOGRAPH  NO 


Crest  (looking  south).  Note  concrete 
core  wall. 


Primary  spillway  on  left  abutment 
(looking  downstream) . 


Emergency  spillway  on  right  abutment 
(looking  north).  Note  concrete 
deterioration. 


Intake  tower 


Outlet  pipes 


Outlet  pipe  controls  at  intake  tower 


Interstate  Route  80  underpass  (1000 
feet  downstream) . 


Falls  Creek  at  town  of  Falls  Creek 
(approximately  two  miles  downstream) 
Note  highway  bridge  over  Falls  Creek 


mum* 


* 


Prinnrv  spillw.iv  on  left  abutment  (looking 
cjownst  rt  ami . 


A * 


Photograph  No.  ft 

Outlet  pipe  controls  at  Intake  tower. 


Photograph  No.  7 

Interstate  Route  80  underpass  (1000  feet 
downstream) . 


Photograph  No.  8 

Falls  Creek  at  town  of  Falls  Creek  (approximately 
two  miles  downstream).  Note  highway  bridge  over 
Falls  Creek. 
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HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  RASE 


NAME  OF  DAM:  Kyle 


PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  - INCHES/24  HOURS* 


Station  Description 


Ryle  Lake 


Dr  a inage  Area  (square  riles)  5.5 


Cumulative  Drainage  Area 
(square  miles) 


Adjustment  of  PMF  (or 
Drainage  Area  (T)'“ 


48  Hours 
72  Hours 

Snvder  Hvdrograph 

Parameters 

c /c  <*> 

l 

c*  0 
'p  * Cta'Lc.) 


Spillway  Data 
Crest  Length  (ft) 
Freeboard  (ft) 
Discharge  Coefficient 


>45/1.6 10.45/4 


lf 

2.2  | 5.B 


drometeoroloaical  Rep 
drometeoroloaical  Rep 


>rt  31  (figure  1).  U.S.  Army,  Corpa  of  Engineers,  1956. 
>rt  11  (figure  2),  U.S.  Army,  Corpa  of  Engineers,  1956. 


Hydrological  sons  defined  by  Corpa  of  engineers,  Baltimore  District,  for  determining  Snyder's 
Coefficients  (Cp  and  C{) . Eons  24A  was  recommended  by  the  COE.  However,  conservative  Zone  24 

* Snyder' a Coefficients. 

• Length  of  longest  water  course  from  outlet  to  basin  divide. 

Lc-  " Length  of  water  course  from  outlet  to  point  opposite  the  centroid  of  drainage  area. 

PAGE  D1  of  4 


•-  * . 


1 


D'AinmONKA 

CONSULTING  ENGINEERS.  INC 


■y  »TC.  Dm.  S/Zl/ll  Subject KVJt -,-PAgj Sheet  No_l_  ol_L_ 

Child  aY  ** H.. ^Pt/79  3f»u.WAr  BRT^S.  1 JWbC  - you  PrWf  ^ 7<3-J<7-x3o 


SPlU.»J4kT  RATtl^dt 

l.S 

T’e.iNAfc'i  4Pili.«jny  <?p->.  (3.i)(5o)( vgL  -isa®} 

c (.3.0(n.»X*J‘—  tss».as)’  s 


3EQ»  3.1 

[isoXWL-  ISSo3'5«(-7».3X*°l- 

iS6o.ai)’*5_J 

£leV 

<9eU£0 

*** 

ISSo  o 

o 

— 

oo 

IS&o.S 

S4.ft 

_ 

Mb 

iSSo  fis 

/?/  .s 

t.o 

\7J  .5 

/SS/.O 

ISS.O 

12 .5 

(67. b 

1 55/. S 

z*.e> 

ItS. 6 

4*0  .6 

/S5?  O 

439.4 

271.6 

7/1.0 

IS5E.& 

ft*  7 

4<ft.S 

totf.i 

/£33» 

ecs.4 

ft*.ft 

150*  .2 

(S53.S 

tOIA . f 

153. S 

/*«.4 

1554.0 

iToo.o 

l**S.7 

*475.7 

1554,  S 

*71.6 

/SOI.  S 

/SS5» 

1733.0 

/*«.< 

i-o/  .0 

tssss 

/HI.  3 

22(4.3 

42/5.6 

ISSCO 

ZZ7B.O 

2593.2 

45*/  Z 

/556.S 

*6686 

2*8.4 

5537.0 

1557  o 

zeno  5 

337/  .o 

424/.  7 

/SS7.5 

J/£3.ft 

371b. 4 

<f74.o 

/6 58.0 

3So7.Z 

422S.fi 

7733  / 

ISSI.o 

4166.0 

5/42. 7 

?J27.7 

iSto.o 

4*1. S 

Of  17.  6 

U.o/I.Z 

3To|tA4r«‘  -VOt-LMC 

/SSo  * 

1.5  i~  « 

i3  ft  Acft^S 

- 2> 

/SCO 

r.s  I-'-  s- 

?3o  /Ui*4S 

AH 

(550 

1 360 

f 

to 

lift 

23o 

I6ZO 

- ■ - 


APPENDIX  E 
REGIONAL  GEOLOGY 


Kyle  Dam  Is  located  on  strata  of  the  Allegheny  Formacion  (Pennsylvanian 
Age).  The  site  lies  along  the  northwestern  flank  of  the  Punxsutawney- 
Caledonia  Syncline.  Strata  in  the  area  dip  gently  to  the  southeast  at 
about  100  feet  per  mile. 

The  Allegheny  Formation  consists  primarily  of  thick-bedded  to  massive, 
coarse-grained  sandstones  and  conglomerates.  Thin  coal  seams  and  shales 
also  exist.  The  Brookville  coal  seam,  which  is  the  lowest  minable  seam 
in  the  stratigraphic  section,  outcrops  at  approximately  Elevation  1560. 
Kyle  Reservoir  is  located  at  Elevation  1550;  therefore,  it  is  not  likely 
that  any  coal  exists  beneath  the  dam. 
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